An overview of animal models for assessing synthetic vitreous fibers (SVFs) safety.
Synthetic vitreous fibers (SVFs) are materials with many important commercial applications. The fibrous nature of the SVFs raises concerns about their potential human health hazards. However, sufficient epidemiological data do not exist to establish the hazardous nature of all SVFs. In addition, the cellular and molecular mechanisms underlying the induction of pulmonary lesions are only partially understood. Without sufficient evidence to associate fiber exposure and lung disease, animal bioassays have been used to identify specific hazardous fibers. These bioassays include inhalation exposures, intratracheal instillation, and intracavitary injection (intrapleural and intraperitoneal). Inhalation exposures of animals most closely represent the human experience, but these exposures are costly and time-consuming to conduct. Intratracheal and intracavitary administrations of fiber are alternatives to inhalation exposures; however, they do not represent human exposures and can give false positive results. The limitations of the noninhalation approaches must be considered when addressing the potential for a respirable fiber to induce human lung disease. In addition, when the results from inhalation exposures do not agree with the alternative animal assays, most weight should be given to the animal inhalation assays because of the limitations of the alternative approaches. To determine the safety of SVFs, both the inhalation and noninhalation approaches are suggested.